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ABSTRACT
Objective:  To profile casualties of UK remote and rural sport and recreation rescued by Mountain Rescue Teams (MRTs), and to compare rescues in Scotland with those in England and Wales.

Methods:  Anonymised data regarding non-fatal casualties recorded from 1st January 2002 to 31st of December 2006 were retrieved from the Mountain Rescue Committees of Scotland and England and Wales.

Results:  Across the UK there were 6,814 incidents involving 7,995 people, including 550 fatal incidents.  Almost two casualty rescues took place each day.  3,398 injured or ill casualties were assisted by rescue teams.  Half of those rescued had no medical problems (50.7 %).  3,152 casualty reports were available for analysis (Scotland 743, England and Wales 2,409).  More callouts occurred in the summer months and in the middle of the day, those assisted ranged from 3-104 years, and males predominated (60.8 %).  Hillwalking accounted for 75 % of mountain rescues.  More casualties were injured than ill (77.2 % vs. 10.4 %).  The injury reported most often was fracture (58.6 %) and the lower extremity was most commonly injured (53 %).  Multiple injuries were relatively uncommon.  The rescue scenarios in Scotland and in England and Wales were broadly similar.  A significantly higher proportion of women became casualties in England and Wales than in Scotland.  MRTs administered medication to more casualties in England and Wales (39.4 % vs. 14.5 %).  Helicopters assisted a greater proportion of casualties in Scotland.





Outdoor recreation in remote and rural parts of the UK is becoming increasingly popular.  In Scotland alone between 1991 and 2001, there were at least 250,000 Scottish resident mountaineering days per month, with a similar number of participants from other parts of the UK and abroad.1  The UK remote and rural environment is challenging, characterized by high winds, rain, and, during winter, snowfall and avalanche risk.
The rescue of those in remote areas of the UK involves several organizations operating under the delegated authority of the Police.2  Ground support comes from Mountain Rescue Teams (MRT), of which there are 28 in Scotland, including two Royal Air Force (RAF) and three Police teams.3  In England and Wales there are nine regional rescue groups within which there are 50 rescue teams.  MRT are called to assist in a variety of incident types including true mountain rescues, but also off-mountain, community emergencies such as flooding and mass disasters. Rescue in the UK is provided free of charge. MRTs are registered charities operating on a voluntary basis.  No rescuers receive payment for their efforts.
The medical and first-aid training of UK MRT members varies.  A 1998 survey reported that 53 % of teams had some members who were not trained in first-aid.4  Around 25 % teams had members who were Emergency Medical Technicians or were skilled in Advanced Trauma Life Support.  Approximately 15 % of teams had members who were trained in Pre-Hospital Trauma Life Support or Pre-Hospital Emergency Care.  Fifty six per cent of teams generally had a physician present on call-outs.
Air support to rescue is provided for the most part by the RAF, the Royal Navy and Coastguard.  The majority of rescue helicopters have winches and are staffed with aircrew trained to paramedic level.  Helicopters may operate independently of MRTs.




Number of incidents attended, persons assisted and fatalities, including those found dead on-scene and those who died during rescue, were obtained from the Mountain Rescue Committees’ annual incident summaries.  Anonymised information regarding casualties rescued alive between 1st January 2002 and 31st December 2006 was obtained in electronic format from the Mountain Rescue Committees of Scotland, and England and Wales.  After each rescue it is the responsibility of each team to complete a standardized incident report form detailing their findings on-scene.  This is then sent to the respective Committee’s statistician who compiles the information on a custom database.  Permission was obtained from the Committees to access their incident records and data was provided in Excel® (Microsoft®, Redmond, USA) format.
The information retrieved concerned only those casualties who were alive when located by rescue teams, some of whom may have died later during rescue or in hospital.  Table 1 details the information retrieved from each Committee’s database.

Month of rescue
Time of rescue team callout











Table 1.  Data retrieved from Mountain Rescue databases (* Non-Mountain rescues include community incidents, occupational accidents, road traffic collisions and water rescues)

Casualties were classified by the authors as either ‘Injured’ or ‘Ill’.  ‘Injured’ referred to trauma and ‘Ill’ to incidents where the casualty had sustained a medical event in the absence of trauma.  Body parts injured and injuries sustained were classified by the authors according to the short incident report in each database.
Comparisons between Scottish and English and Welsh rescues were made using 2-factor Analysis of Variance (ANOVA, SPSS 16®), and where appropriate Independent Samples T-Tests.  Statistical significance was accepted at p<0.05.
RESULTS
Across the UK there were 6,814 incidents involving 7,995 people, including 550 fatal incidents (Table 2).  UK MRTs assisted 3,398 non-fatal casualties.  743 casualty reports from Scottish MRTs and 2,409 from England and Wales were available for analysis (Total analyzed=3,152).

	Scotland	England and Wales	UK total
Incidents	1,917	4,897	6,814
Persons assisted	2,521	5,474	7,995
Fatalities	180 (7.1)	370 (6.8)	550 (6.8)
Injured/ill casualties	845 (33.6)	2,553 (46.6)	3,398 (42.5)
Uninjured persons	1,496 (59.3)	2,551 (46.6)	4,047 (50.7)

        Table 2.  UK rescue summary 2002-2006. Data are numbers (%)

UK
Just over half of those rescued were neither injured nor ill (50.7 %).  More casualty rescues took place in summer than in winter.  54.5 % of all rescues were initiated from 12:00 to 15:59.  A majority of those assisted were male (60.8%).  Age ranged from 3 to 104 years, but those aged between 10 and 69 years accounted for 90.7 % of casualties, evenly distributed across each decade (13 to 18 % in each).
Hillwalking accounted for 75 % of all Mountain casualties, followed by climbing (10.5 %) and mountain biking (5.4 %) (see Figure).  Injury was reported most often (77.2 %), followed by illness (10.4 %).  Hypothermia alone accounted for 5 % of casualties, and exhaustion 3 %.  The remaining casualty reports contained no information about injury/illness (4.4 %).
Injuries and body parts injured are shown in Tables 3 and 4.  Single injuries were more common than multiple injuries (89 % vs. 11 %) and the majority of casualties had damaged only one body part (83 %).
Among medical illnesses reported “chest problems”, including suspected cardiac events, were most common (28.7%), followed by overdose and attempted suicide (12.2 %); seizures (8.2 %); problems associated with blood sugar levels (7 %); and asthma (4.9 %).  Other problems reported included cramp, stroke, allergic reactions, and dehydration (all ≤ 3 % of cases).  Rescuers did not record the nature of illness in 12.2 % of casualties.











Table 3.  Injuries












Table 4.  Body parts injured
MRTs administered medications, most commonly analgesics and therapeutic oxygen, to 33.6 % of casualties (Table 5).  The analgesic given most often was inhaled nitrous oxide/oxygen (Entonox®), however, there were a further 17 different types of analgesia given, including morphine.













Combination drug (analgesic + antiemetic)*	69 (3.8)












Table 5.  Medications given by MRTs
(* Cyclimorphine®, ** Aspirin)

Scotland vs. England and Wales
Casualty rescues in Scotland were very similar to those in England and Wales.  The distribution of injury types and body parts injured did not differ significantly, however, there were some statistically significant differences between the regions:
	More casualties in Scotland were uninjured (59.3 % vs. 46.6 %)
	More casualties in Scotland were male (68.8 % vs. 58.5 %)
	More casualties in England and Wales were given medication by MRTs (39.4 % vs. 14.5 %)
	More casualties rescued in Scotland were assisted by helicopters (56.9 % vs. 40.5 %).
DISCUSSION
UK rescue teams managed a wide variety of clinical problems over the five year period, often in very challenging conditions a considerable distance away from definitive care.  Most of those requiring medical assistance were injured rather than ill and had hurt only one body part.  However, multiple injuries occurred, and a range of potentially life-threatening medical illnesses were also reported.
Many of the results of this study mirror previous research.  For example, the lower extremity has often been reported as the most frequently injured body part.6,11,13  Also, more of those rescued had injuries rather than medical illnesses.5,14  Similar trends have been reported from studies conducted in North America.15-17  However, comparisons with international literature must take account of differing patterns of search and rescue provision.  For example, in the European Alps helicopters are used more regularly, and snow-sports account for a greater proportion of those rescued.18,19  In Scotland most ski injuries are dealt with by dedicated ski patrols and do not involve mountain rescue teams.20  In contrast to the UK, rescue is not a free service in many countries and rescue groups may seek to recoup costs.21  This may influence the range of casualties rescued.
Some key differences between casualty rescues in the regions were identified.  Firstly, MRTs administered medication to casualties in England and Wales more often.  However, the current analysis does not suggest that casualties’ injuries in England and Wales were any more serious than in Scotland.  It could be that MRTs in England and Wales carried medical supplies more regularly.  Anecdotal reports suggest that Scottish MRTs may choose not to carry bottled oxygen and Entonox® due to weight considerations on remote rescues (Scottish rescue personnel, personal communication).  There may be a case for exploring the potential of lighter alternatives (e.g. intranasal diamorphine) which can be carried regardless of the length of stretcher carry.  Also, the annual statistics published by the Mountain Rescue Committees suggest that teams in England and Wales have more physicians present on call-outs.  They may carry a wider range of medications as standard, and be able to administer them more often.
Opiate prescription is limited to doctors and nurses who have undertaken prescriber training, whereas paramedics may dispense but not prescribe.  Non-medical rescuers may administer drugs but only under the delegated authority of a responsible medical officer.  The governance arrangement for controlled drugs was strengthened in the UK following the Shipman Enquiry.  Since 2004, rescuers in England and Wales who administer drugs must be a current holder of the Mountain Rescue Council casualty care certificate.22  In Scotland measures are less formal and team doctors train members in the use of medicines.  Wherever possible rescuers should seek medical advice before administration, but in emergency situations this is not always feasible.  An additional issue is that of maintaining training and competency.  Some teams may witness serious injury rarely, and thus administer opiate analgesia infrequently.  It has been suggested that MRT members should be part of a hospital clinical teaching programme in order to maintain competency.5
Helicopters were involved in a greater proportion of casualty rescues in Scotland than in England and Wales.  This may reflect the remoteness of Scottish hills, the time saved by the use of helicopters for searching/casualty extraction, or greater helicopter coverage in Scotland compared to England and Wales.  Helicopter support was also associated with a lower use of Entonox® by MRTs.  This could be because rescues without helicopters involve longer stretcher-carries with a greater imperative for pain relief.  Also, the administration of pain relief may commence in the aircraft if the helicopter is already on-scene or arrives soon after.  This study does not include data on the use of Entonox® in rescue helicopters.
There are some limitations to the current study. It does not take into account ski injuries, as these are assisted by dedicated ski patrols and have been previously reported.20  It also does not include those casualties who were rescued by helicopter in the absence of MRT support.  Incident data was recorded by rescuers who have varied medical/first-aid training.4  Hence there was considerable variation in the detail of incident reports.  This study provides an overview of casualties rescued in two large geographical areas, and may therefore mask local differences in individual teams’ workloads.
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